Introduction
In South Africa, anaesthesiologists are a scarce commodity with an estimated 2.89 per 100 000 population. (South African Society of Anaesthesiology, personal communication). Due to an everincreasing demand, local anaesthesiologists do not necessarily remain in the public sector to evolve into their specialist roles. As in other countries, they have to function independently irrespective of their placement immediately postgraduation to address the large demand placed on the healthcare sector. The transition from trainee to specialist has been associated with adverse physician and patient outcomes, primarily due to the perception of newly qualified specialists of unpreparedness. [1] [2] [3] [4] [5] To alleviate this additional stressor, graduates need to be fit for purpose to function safely and appropriately.
Fitness for purpose (FFP) in anaesthesiology has been defined as an expert without any deficiencies in either their technical or nontechnical skills. 6 It has, however, not been addressed in the South African anaesthesiology context. This elusive concept is closely related to competence and expertise, however, it is imperative that distinctions are made to have a clear understanding of the expectations of graduating specialist anaesthesiologists. 6 In South Africa, anaesthesiologists under the guidance of the Colleges of Medicine of South Africa (CMSA) are trained by university departments and assessed in accordance with the Canadian Medical Education Directives for Specialists (CanMEDS).
CanMEDS was designed by The Royal College of Physicians and Surgeons in Canada in 2005 7 and has been recently updated 8 ( Figure 1 ). The CanMEDS competency framework guides and informs the teaching and training of medical specialists in order to achieve competence in their speciality whilst simultaneously ensuring societal accountability. 7 In Canada, CanMEDS evolved according to societal needs and stakeholders were intimately involved in the design and planning of the framework with specific competency outcomes in mind. 9 However, other countries adopting CanMEDS have not necessarily gone through the same rigorous processes for their specific needs. This framework may not be inclusive enough for the distinctiveness of specific specialities and requires validation for anaesthesiology in the South African context. Several studies have investigated the appropriateness of the adoption of CanMEDS for local specialist training. A Danish study assessed the validity of CanMEDS for the training of all specialities in Denmark. 9 This study confirmed that despite considering CanMEDS mostly valid, it required internal validation for specific specialities, local societal needs and variations in local medical education and patient care. A study conducted in Germany adapted the seven CanMEDS roles for an anaesthesiology department by taking into account the specific needs of anaesthesia in that setting. 10 The current South African anaesthesiology curriculum comprises 13 domains rooted in the existing seven CanMEDS generic meta-competencies. Several potential problems with CanMEDS exist. Firstly, it is a competency framework that, despite its many benefits to postgraduate training and improved patient outcomes, does not imply fitness for purpose. 6 Each of the seven meta-competencies consists of several key and enabling competencies incorporated into milestones that the graduate must achieve. 11 However, not all meta-competencies or complex roles can be reduced to component milestones. Assuming that a graduate can perform a complex task based on their ability to perform the components of the task is not necessarily true. [12] [13] [14] Secondly, several deficiencies have been demonstrated in nontechnical components of the CanMEDS framework because they are more difficult to teach and therefore assess, 15 rendering graduates deficient in these skills. 16 The competence suggested by CanMEDS cannot assure fitness for purpose since not all nontechnical skills are incorporated.
Aim of the study
The study's purpose was to determine whether CanMEDS was an appropriate framework for FFP in South African anaesthesiology as determined by local experts. Consideration was specific to what core roles and enabling competencies every anaesthesiologist in South Africa should possess, irrespective of their eventual placement in either the public or private sectors.
This would assist in the ultimate creation of an appropriate list of criteria to assess fitness for purpose.
Methods

Ethics
This study received ethical approval from the Biomedical Research Ethics Committee (BREC) at the University of KwaZulu Natal (BE199/17). All participants provided informed consent.
Study details
A qualitative Delphi-designed study consisting of three electronic survey rounds (Survey Monkey ® ) was undertaken.
The study sample comprised South African anaesthesiologists deemed to be experts in the field, representative of both the public and private sectors, and totalled sixteen. Half represented Figure 2 . Overview of the multi-phase Delphi process the public sector, comprising heads of the eight departments of anaesthesiology affiliated to the eight national medical schools.
The other half represented the private sector in the geographical distribution of each academic department and were involved in teaching and training in their affiliated departments. All respondents remained anonymous to the other participants throughout the Delphi process.
An a priori consensus level was determined as 80% (N = 13) for scoring using a 4-point Likert scale (1 -not important at all; 2 -somewhat important; 3 -very important; 4 -absolutely essential). The investigators stipulated a two-round scoring process for each item. If consensus was not obtained after two rounds, the item was excluded.
In round one, participants scored the importance of enabling competencies of the seven existing CanMEDS roles in the context of South African anaesthesiologists working at any level in both the private and public sectors. Scores of 1 and 2 were considered unworthy of inclusion with items thus excluded, while scores of 3 and 4 were worthy of inclusion and thus retained. At the end of round one, respondents suggested any enabling competencies or new roles appropriate for South African anaesthesiology that had not been incorporated into the existing CanMEDS framework.
Round two required rescoring of items for which consensus had not been achieved in round one and scoring of the suggested additions made by respondents in round one. Round three required rescoring of the additional items for which consensus had not been reached in the previous round and also allowed respondents to rate and weight the importance of the various meta-competencies considered appropriate in the local context. Prior to the commencement of rounds two and three, respondents received feedback in the form of their score in relation to the median score of the panel from the preceding round.
The primary outcome was the creation of a consensus list of core meta-competencies and enabling competencies that South African anaesthesiologists would be expected to possess on graduation that would contribute to their fitness for purpose.
These competencies would provide a means with which to both define and measure fitness for purpose in the South African anaesthesiology context (Figure 2 ).
Results
Sixteen participants were identified, with all agreeing to participate in the study. The final panel consisted of eight public and eight private sector anaesthesiologists affiliated to academia, deemed to be considered local experts and representative of their geographical and training centre location. There was a 100% response rate for all three rounds and all questions were answered.
Round 1
Round one comprised two components: a) scoring of existing CanMEDS competencies and b) free text to allow for respondent suggestions. Ninety-seven questions were included with 89 representing the enabling competencies of the seven existing CanMEDS specialist roles that required scoring. Eight questions prompted respondents to consider whether any new roles or enabling competencies for existing roles were absent from the current CanMEDS framework (free text). At the end of round one, consensus was achieved for 77 of the 89 enabling competencies, all with scores of 3 or 4 (worthy of inclusion). Non-consensus competencies proceeded to round two (Table I) . (Table II) .
These were retained for consideration in round two (Table III) . 
Round 2
Round two comprised two components. The first consisted of the 12 remaining questions carried over from round one that required rescoring to reach consensus. The second section comprised 20 questions in total; 19 formulated from the 18 free text suggestions and one assessed relative importance of suggestions from round one.
The twelve enabling competencies carried over from round one were rescored with seven not reaching consensus and thus excluded (Table IV) . The remaining five items all scored 3 or 4 and were thus considered worthy of inclusion (Table l) . Health Advocate Work with patients to address determinants of health that affect them and their access to needed health services or resources.
Health Advocate Work with patients and their families to increase opportunities to adopt healthy behaviours.
Health Advocate Work with a community or population to identify the determinants of health that affect them.
Scholar
Contribute to the work of a research programme.
Pose questions amenable to scholarly inquiry and select appropriate methods to address them.
Professional
Participate in peer assessment and standardsetting.
Table III. Summary of categorised round one free text suggestions for consideration in round two
Suggestion not part of/insufficiently represented by CanMEDS Theme allocated to suggestion
Ability to multi-task.
Medical Expert
The importance of a translator where there is a language barrier: effective communication to ensure patient understanding. Communication
Ability to decide on the appropriate level of competence of the healthcare provider to whom patient care is handed over (e.g. awareness of level of competency required at handover).
Collaborator
Ability to respond to need for involvement outside perioperative domain e.g. mass casualties. Collaborator
Ensure that all staff (including oneself ) in the clinical environment are safe and not at risk with respect to physical or psychological injuries.
Health Advocate
In-depth knowledge of global health issues Health Advocate
Advocacy on behalf of the profession to the public: public opinion of the profession. Professional
Punctual and efficient practice. Professional
Adaptability and creativity in various situations with respect to solving problems.
Context Awareness
Ability to assess capacity to consent in various contexts: context specific adaptation.
Context awareness
Remain humane despite inhumane demands.
Situational awareness: the ability to perceive, comprehend the meaning of, and to predict the impact of variables in the work environment.
Tolerance of diversity/differences and able to practise non-judgementally. Humaneness
Ability to remain calm under pressure. Humaneness
Possess an awareness of and respect for the impact and sensitivities of race, culture, ethnicity and gender differences on decision-making and patient management.
Humaneness
Honesty, integrity, altruism, humility. Humaneness
Manage patients and their families/caregivers with a caring and empathetic nature. Humaneness
Humanitarianism. Humaneness
In the second component, nineteen enabling competencies were scored for the first time. Two did not reach consensus and were forwarded to round three (Table ll) . All consensus scores were either 3 or 4 and were included. The final question in this component interrogated the relative importance of CanMEDS roles. Consensus was not achieved requiring rescoring in round three.
Round 3
Round three addressed three outstanding questions from round two. At the outset, respondents were asked to re-score two enabling competencies to reach consensus (Table ll) , which was achieved. Thereafter, a final modified CanMEDS list for South African anaesthesiology was created (Appendix).
To investigate the relative importance of CanMEDS roles, the third question was expanded to include all existing CanMEDS roles as well as the two additions of Humaneness and Context Awareness. The expanded questions required a) rating of importance of the roles using a 9-point scale and the b) weighting of all roles as a percentage of time spent for teaching, training and assessment ( Figures 3 and 4) .
Discussion
This descriptive study examined the views of experts in South African anaesthesiology to ascertain whether the existing CanMEDS competency framework is appropriate for establishing fitness for purpose in local anaesthesiologists. The results indicate that all seven CanMEDS roles and the majority (82/89) of the CanMEDS enabling competencies are considered important locally. This attests to the applicability of this framework, albeit generic in nature, to most aspects of local anaesthetic practice. However, seven CanMEDS enabling competencies where deemed unworthy and omitted (Table IV) . Of those, the majority were associated with the role of Health Advocate. This reflects international sentiments 9,17 of specialists including anaesthesiologists, consistently rating this the least important of all specialist roles. Our panel rated the importance of all nine meta-competencies highly, scoring all between seven and nine, with the lowest rated being Health Advocate 9,17 ( Figure 2 ).
Reasons for the low ratings of health advocacy despite inclusion into specialist training frameworks are varied. Some suggest trainees are not taught advocacy or may only advocate at an individual rather than at a societal level. 9, 17 Others report that specialists rate health advocacy lowest, unlike general practitioners, suggesting that advocacy needs within a hospital are deferred to those involved in primary health care. 9 Verma, Flynn and Seguin report that Canadian faculties find it difficult to formally teach and assess advocacy, suggesting its learning via the hidden curriculum through experience rather than by formal teaching. 17 Hence, if the healthcare system lacks good role modelling, this component of learning might be omitted, causing deficiencies. Important considerations of conflict may arise where specialists need to be managers in situations of resource constraints yet are expected to promote health advocacy for all. 17 Health advocacy may be perceived as additional work by busy anaesthesiologists who are working in demanding situations with high clinical loads. Time constraints, poor remuneration and feelings of overwhelming demands may unfortunately render health advocacy a lower priority despite the acceptance of the social responsibility for advocacy to all. 17 Despite deletions of some societal health advocacyrelated enabling competencies, our panel suggested additions
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To investigate the relative importance of CanMEDS roles, the third question was expanded to include all existing CanMEDS roles as well as the two additions of Humaneness and Context Awareness. The expanded questions required a) rating of importance of the roles using a 9-point scale and the b) weighting of all roles as a percentage of time spent for teaching, training and assessment (Figures 3 and 4) . more appropriate for the specialist anaesthesiologist, reflecting advocacy towards colleagues and self to ensure physician welfare (Table III) .
Our panel rated the roles of Collaborator and Medical Expert highest. Results for Collaborator may suggest that anaesthesiologists appreciate that their expert perioperative management of patients cannot be performed in isolation and that collaboration with other disciplines is crucial to enhance patient outcomes. Collaboration is not only important for clinical care of patients but also with respect to training, teaching and research.
The high rating of Medical Expert reflects the perceived central role that this meta-competency plays in creating an expert. According to Dreyfus and Dreyfus, the trainee evolves from competent, to proficient and ultimately to an expert who has intuitive knowledge and can perform complex tasks. 18 CanMEDS considers the Medical Expert as a physician who "integrates all of the CanMEDS roles, applying medical knowledge, clinical skills and professional values in their provision of high-quality and safe patient-centred care. It is the central physician role in the CanMEDS framework and defines the physician's clinical scope of practice". 8 Although our panel echoes this sentiment it suggests that the core personal attributes considered important for practitioners to possess in order to be FFP are not entirely taken into account. Experts felt that the seven CanMEDS metacompetencies were not inclusive enough for the requirements of a local anaesthesiologist and suggested the addition of other features, categorised into roles of Humaneness and Context Awareness, to improve applicability in the local context.
Humaneness incorporates human attributes necessary to care for distressed or suffering individuals and describes the features of a good-natured individual of sound moral standards who responds appropriately to those in need. CanMEDS incorporates some aspects of Humaneness currently (altruism, humility, honesty, integrity) 8 but these have been isolated to the role of professional. The panel considered these attributes not only important in one's professional role but in every role of a specialist.
Due to the country's economic instability and high levels of poverty, humanitarianism and empathy were considered important components of a South African anaesthesiologist. Likewise, the ability to remain calm in situations of severe shortages accompanied by an overwhelming epidemic of trauma, was considered necessary. The multi-racial and diverse nature of South Africa's population also makes it essential that practitioners remain sensitive to patient differences and practise non-judgementally in all their specialist roles. Humaneness is therefore considered a vital, core feature of a practitioner, and subsequently underpins all the roles of the anaesthesiologist.
Anaesthesiologists' non-technical skills are necessary for the practice of safe anaesthesia with good patient outcomes. 6, 19 Several suggestions from the panel alluded to the ability of the anaesthesiologist to be able to perform numerous technical and non-technical skills concurrently. These include situational awareness, not only in the collaborator role as indicated by CanMEDS, 8 but in all roles of the specialist. The panel suggested that anaesthesiologists should be able to think on their feet and be creative in situations where traditional means of problem solving may not work or may be inappropriate due to resource limitations. Thinking outside the box and having the ability to be adaptable in any given context was deemed important. Thus the anaesthesiologist, in their quest for good patient outcomes, must learn to modify their practice in any situation, allowing context awareness to permeate across all their specialist roles.
Based on suggestions from the panel that were categorised into the two new meta-competencies of Humaneness and Context Awareness, the authors deemed it necessary to amalgamate these with the existing CanMEDS framework for local applicability. Humaneness, considered a central, personal role, is situated centrally at the core of the CanMEDS framework whilst context awareness is an all-encompassing role that infiltrates all others, embracing both personal and professional components of the anaesthesiologist ( Figure 5 ). 
HUMANENESS
This culminated in the creation of a comprehensive list of enabling competencies, specific to the South African anaesthesiology context, adapted from CanMEDS, which may be used for teaching and training and to assess FFP of local anaesthesiologists (Appendix).
Experts' weighting of the nine roles of the South African anaesthesiologist reflects that most roles should be evenly weighted with respect to time allocated for teaching, training and assessment. However, Medical Expert and Professional were weighted higher than the remaining seven meta-competencies. The large interquartile (IQ) ranges associated with Medical Expert and Professional indicate wider divergence of opinion despite the higher median scores. This alludes to the need for further research should these data be analysed for the purpose of curriculum development for South African anaesthesiology.
There were a number of limitations of this study, primarily related to the Delphi process. [20] [21] [22] Relevant to this study, there are variable opinions as to how to define and determine consensus, ranging from 51% to 90%. 21, 23 We determined that 80% would be appropriate for a high-stakes' study such as this. A larger sample size may be argued as a better representation of the South African anaesthesiology profession, however, limitations of panel size to ensure a successful Delphi process dictated the need for restrictive sampling. Our panel of 16, although slightly larger than the recommended number of 8-12 and logistically more difficult to manage, was however, representative of the entire country. Criticism exists regarding unequal distribution of expertise in panels, 21 however this was not the case in our study. To follow up the potential lack of responses, investigators require respondent identities which may compromise the truthfulness of responses, 22 however, in our study, participant responses were only known by a single investigator.
Our study had several strengths. The Delphi process was specifically chosen to generate consensus in a field where evidence is lacking. The sample is representative of all regions of South Africa and therefore attests to the generalised applicability nationally. Due to the absence of physical meetings, our expert panel was more geographically representative due to cost saving and less likely affected by peer pressure perceived from face-toface encounters. 24 Excellent response rates were achieved by the electronic process. This ensured that all opinions and judgements of experts in all rounds were considered and contributed to the validity of the data. 23 
Conclusion
This study provides some insight into the current perceptions of local anaesthesiology experts and has assisted in formulating a list of criteria against which South African anaesthesiology graduates can be measured to assess their fitness for purpose. Despite the current lack of local evidence in this regard, this study has succeeded in creating a modified CanMEDS framework that is applicable for use in all regions of South Africa. However, the question of whether South African anaesthesiology graduates are currently fit for purpose according to the modified framework, remains unanswered. Future research in this regard would require investigation of the various stakeholders' opinions. Results of such further inquiry will inform teaching, training and assessment and assist in optimisation of the current anaesthesiology curriculum to address any deficiencies that might exist. 1. Establish professional therapeutic relationships with patients and their families.
1.1 Communicate using a patient-centred approach that encourages patient trust and autonomy and is characterized by empathy, respect, and compassion 1.2 Optimize the physical environment for patient comfort, dignity, privacy, engagement, and safety 1.3 Recognize when the values, biases, or perspectives of patients, physicians, or other health care professionals may have an impact on the quality of care, and modify the approach to the patient accordingly 1.4 Respond to a patient's non-verbal behaviours to enhance communication 1.5 Manage disagreements and emotionally charged conversations 1.6 Adapt to the unique needs and preferences of each patient and to his or her clinical condition and circumstances 2. Elicit and synthesise accurate and relevant information, incorporating the perspectives of patients and their families.
2.1 Use patient-centred interviewing skills to effectively gather relevant biomedical and psychosocial information 2.2 Provide a clear structure for and manage the flow of an entire patient encounter 2.3 Seek and synthesize relevant information from other sources, including the patient's family, with the patient's consent 3. Share health care information and plans with patients and their families.
3.1 Share information and explanations that are clear, accurate, and timely, while checking for patient and family understanding 3.2 Disclose harmful patient safety incidents to patients and their families accurately and appropriately 4. Engage patients and their families in developing plans that reflect the patient's health care needs and goals.
4.1 Facilitate discussions with patients and their families in a way that is respectful, non-judgmental, and culturally safe 4.2 Use communication skills and strategies that help patients and their families make informed decisions regarding their health 5. Document and share written and electronic information about the medical encounter to optimize clinical decisionmaking, patient safety, confidentiality, and privacy.
5.1 Document clinical encounters in an accurate, complete, timely, and accessible manner, in compliance with regulatory and legal requirements 5.2 Communicate effectively using a written health record, electronic medical record, or other digital technology 5.3 Share information with patients and others in a manner that respects patient privacy and confidentiality and enhances understanding 5.4 Able to communicate effectively with patients, care-givers and families despite language differences
